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Obituary
Wolfhart Zimmermann
On Sunday, September 18, 2016 Wolfhart Zimmermann passed away at the age of 88. With 
him the scientific community lost a giant, one of the last still living founding fathers of quantum 
field theory. His mind was clear until the last moment and he seemed to consider his mission on 
earth fulfilled.
He was born in Freiburg im Breisgau (Germany), where he entered the university in 1946 to 
study mathematics and physics. He completed his studies already in 1950 with a doctoral degree, 
based on a thesis devoted to topology. He continued this line of research for a short while, leading 
to two publications in Mathematische Zeitschrift.
However, soon his main interest shifted to physics. In 1952 he joined the group of Werner 
Heisenberg at the Max-Planck-Institut in Göttingen and started to collaborate with Harry 
Lehmann and Kurt Symanzik. Their results have become famous under the name LSZ formal-
ism. They clarified basic notions: Lorentz covariance, unitarity, causality of Green functions and 
the S-matrix and thus provided the first axiomatic formulation of quantum field theory. Although 
formulated on a non-perturbative level, the formalism proved to be most successful in its pertur-
bative realization and extremely powerful in practice; to this day it serves as the most efficient 
description of scattering amplitudes in particle physics.
In 1957 Zimmermann left Göttingen; after holding positions at various renowned institutions, 
in 1962 he was appointed professor of physics at New York University. There he reshaped fun-
damentally another pillar of quantum field theory: renormalization theory. Bogoliubov, Parasˆiuk, 
Hepp (BPH) had worked out a recursive prescription of rendering Feynman diagrams finite. 
Zimmermann solved this recursion explicitly and thereby was not only able do derive transition 
elements of the S operator, but also those of arbitrary composite operators. This BPHZ renor-
malization scheme enabled one to study rigorously e.g. equations of motion, currents and sym-
metries. In particular it was now possible to define precisely the notion of anomalies, governing 
truly quantum mechanical effects, not present on the classical level. Pivotal is an identity be-
tween different normal products found by and named after Wolfhart Zimmermann. This identity 
has meaning even beyond perturbation theory; this can be seen e.g. by relating these composite 
operators to the operator product expansion introduced by Kenneth Wilson.
In 1974 Zimmermann became scientific member of the Max-Planck Society and director at 
the Max-Planck-Institute for Physics, Munich, Germany. A prime subject of his group was the 
formulation of gauge and supersymmetric models to all orders of perturbation theory. Only with 
his renormalization technique it was possible to construct such theories unambiguously. He him-
self enlarged the scope of symmetries being compatible with renormalization by the principle of http://dx.doi.org/10.1016/j.nuclphysb.2016.11.001
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878 Obituary“reduction of couplings”: he found a way to guarantee that several “secondary” coupling con-
stants, chosen to be functions of a “primary” one, maintain this relation under the renormalization 
group flow. He applied this principle to various theories up to the Standard Model. In the realm 
of supersymmetric theories examples were found showing naive scaling and superconformal be-
haviour. In applying the principle to supersymmetric extensions of the standard model, the Higgs 
mass was predicted two years before it was discovered. He was pleased by this.
His lifelong work has been honored by the Max-Planck medal of the German Physical Society.
He has ended a journey in which he not only generously devoted his gifts to mathematics and 
physics but above all to his family, his friends and his collaborators. We will miss him.
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